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Description
BACKGROUND OF THE INVENTION
1. Technical Field

[0001] The invention relates to the technical field of
communication, in particular to a method for controlling
cheering sticks to emit light based on a UWB location
technology.

2. Description of Related Art

[0002] In a large-scale concert or match, light sticks
(alsoreferred to as cheering sticks) are given to audience
by field personnel upon entry. The audience can wave
their cheering sticks to cheer for the teams they like, or
shout for the singers they like, so as to promote the at-
mosphere of the whole concert or match. However, ex-
isting cheering sticks have the following defects: first, the
cheering sticks can only emit light in one color; and sec-
ond, the cheering sticks of the audience are independent
and cannot be combined to fulfill an overall effect.
[0003] EP 3360201A0/WO 2017062902A1 disclosed
a systems and methods for determining user equipment
(UE) locations within a wireless network using reference
signals of the wireless network.

[0004] KR 101939627B1 disclosed an audience seat
performance directing method for a concert hall using a
plurality of light emitting devices for cheering.

[0005] US20190147711A1 disclosed a method of dis-
playing an image at a venue.

[0006] WO 2014096861A2/WO 2014096861A3 dis-
closed methods and apparatus for forming an image us-
ing plural pixel devices.

BRIEF SUMMARY OF THE INVENTION

[0007] The objective of the invention is to overcome
the defects of the prior art by providing a method for con-
trolling cheering sticks to emit light based on a UWB lo-
cation technology, which controls the cheering sticks to
emit specificlightin different sequences through a control
center, so to combine the light emitted by the cheering
sticks in a whole area into a specific image to fulfill a
large-scale display effect or an animation playing effect,
thus further igniting the atmosphere of a whole scene.
The invention is set forth in the independent claims. Ad-
ditional aspects of the invention are set forth in the de-
pendent claims.

[0008] Any reference to "embodiment(s)", "exam-
ple(s)" or "aspect(s) of the invention" in this description
not falling under the scope of the claims should be inter-
preted as illustrative example(s) for understanding the
invention.

[0009] The invention has the following beneficial ef-
fects: according to the method for controlling cheering
sticks to emit light based on a UWB location technology,
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location base stations are set first to generate a wireless
local area network to cover a target area; then, after
cheering sticks are connected to the location base sta-
tions through the wireless local area network, position
coordinates of the cheering sticks are obtained according
to signals sent by the location base stations, and the po-
sition coordinates are converted into display coordinates
according to a stadium seat mapping table; and finally,
the cheering sticks acquire animation data from the lo-
cation base stations, a play sequence of the cheering
sticks is calculated according to the animation data and
the display coordinates, and the cheering sticks are
played synchronously to realize animation play of a
cheering stick array. Compared with existing cheering
sticks which emit light independently, the invention con-
trols the cheering sticks to emit light according to the play
sequence, so that the light emitted by the cheering sticks
in a whole area forms a specific image to realize a large-
scale display effect or an animation play effect, thus fur-
ther igniting the atmosphere of the whole scene. Seats
where fans sit do not need to be classified or numbered
in advance.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF
THE DRAWINGS

[0010]

FIG 1 is an overall flow diagram of the invention;
FIG 2 is a detailed flow diagram of the invention;
FIG 3 is a distribution diagram of a stadium of the
invention;

FIG 4 is a system principle diagram of the invention;
FIG 5 is a system framework diagram of the inven-
tion;

FIG 6 is a schematic diagram for determining the
positions of cheering sticks through three base sta-
tions of the invention;

FIG 7 is adistribution diagram of position coordinates
of seats of the invention;

FIG 8 is adistribution diagram of display coordinates
corresponding to position coordinates of the inven-
tion;

FIG 9 is a simple schematic diagram of animation
play of the invention;

FIG 10 is a block diagram of the invention.

Reference signs of main components:

[0011] 11, stage; 12, auditorium; 21, location base sta-
tion; 22, main control equipment; 23, cheering stick; 211,
main location base station; 212, first transmission device;
213, wireless device; 214, first receiving device; 231,
UWB device; 232, processing device; 233, display de-
vice.
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DETAILED DESCRIPTION OF THE INVENTION

[0012] To more clearly explain the invention, the inven-
tion will be further described below in conjunction with
the accompanying drawings.

[0013] Lightsticks are linear sticks capable of emitting
light in dark, and have been widely applied in many sce-
narios such as night fishing, wedding celebrations, out-
door activities, concerts and matches. Traditional light
sticks emit light based on the following principle: a per-
oxide and an ester compound are contained in an inter-
layer of the light sticks and react with each other, after
glass is broken by bending, hitting or twisting, to enable
a fluorochrome to emit light. However, such chemlumi-
nescent light sticks are disposable and cannot be used
repeatedly. In view of this, light sticks using light beads
to emit light are developed and can be used repeatedly
after being charged. Such light sticks (cheering sticks)
typically comprise several light-emitting diodes, a bat-
tery, a circuit board, and an on-off switch, are generally
in a bar shape or other shapes, and can only be turned
on or off.

[0014] However, all these light sticks are used inde-
pendently and cannot fulfill an overall effect. Particularly
in a large-scale concert or match, audience off stage
wave their cheering sticks to set off a lively atmosphere
on a whole scene. However, due to the large area of a
stadium and the large number of audience, the cheering
stick of each audience member seems like a light point
when seen from a distance or from above, and light emit-
ted by all the light points is out of order. If the light points
emit light in a specific rule, each light point is equivalent
to a pixel point on a display screen, and when the pixel
points emit light in a specific rule, a whole auditorium 12
will turn into a large display screen to play an image, thus
further igniting the atmosphere of the whole concert or
match.

[0015] Referring to FIG 1-FIG 3, a method for control-
ling cheering sticks 23 to emit light based on a UWB
location technology comprises the following steps:

S1: location base stations 21 are set and generate
a wireless local area network to cover a target area;
S2: after being connected to the wireless local area
network generated by the base stations, the cheering
sticks 23 acquire beacons through the location base
stations 21, and positions of the cheering sticks 23
are calculated to obtain position coordinates; and
then, the position coordinates of the cheering sticks
23 are converted into display coordinates in a cheer-
ing stick 23 array formed by the cheering sticks 23
according to a stadium seat mapping table;

S3: the cheering sticks 23 acquire animation data
from the location base stations 21, play sequences
of the cheering sticks 23 are calculated according to
the animation data and the display coordinates, and
the play sequences are played synchronously to re-
alize animation play of the cheering stick 23 array.
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[0016] After the location base stations 21 are set, a
stadium where a match or a concert is held is surveyed
and mapped to obtain the sizes of the stadium and po-
sition information of an auditorium 12, a stage 11 and the
location base stations 21 in the stadium. For example, a
position coordinate system is established with a corner
of the stadium as the origin of the coordinate system;
then, coordinate values of seats in the auditorium 12 in
the position coordinate system are obtained; and coor-
dinate values of the local base stations 21 in an absolute
base station are measured to obtain a stadium seat map-
ping table, and the stadium seat mapping table is stored
in main control equipment 22 after being made.

[0017] When the base stations are set, the wireless
local area network generated by the base stations should
be able to completely cover the stadium, so that any point
covered by the wireless local area network can be located
by the base stations; after the base stations are set, the
cheering sticks 23 (light sticks) are given to audience
when the audience enter the stadium, and the audience
may sit at any position in the stadium; the base stations
are able to locate any cheering stick 23, and seats where
the fans sit do not need to be classified or numbered in
advance; and after all the audience have a seat, the po-
sitions of the cheering sticks 23, held by the audience,
in a whole cheering stick 23 array are calculated accord-
ing to the location base stations 21; and finally, the cheer-
ing sticks 23 emit light regularly according to received
animation data, so that an animation is played by the
whole auditorium 12 like a display screen.

[0018] ReferringtoFIG 4 and FIG 5, the cheering sticks
23 are located through a UWB (Ultra Wide Band) location
technology, which is a carrier-free communication tech-
nology thattransmits data by means of nanosecond-level
non-sinusoidal narrow pulses, thus having a wide spec-
tral range. UWB location adopts the wide-band pulse
communication technology and has an extremely high
anti-interference capacity, thus reducing location errors.
The UWB indoor location technology fills in a blank in the
field of high-accuracy location, and has the advantages
of being insensitive to channel fading, low in power spec-
tral density of transmitted signals, low in interception ca-
pacity, low in system complicity, and capable of providing
centimeter-level location accuracy.

[0019] In this embodiment, the cheering sticks 23 are
provided with UWB location tags, and the UWB location
tags are active tags that may be fixed on objects or ve-
hicles or worn by people in different forms, and are var-
iable in different application scenarios. In this embodi-
ment, the active tags are fixed on the cheering sticks 23,
and the location accuracy of the active tags may reach
5-10cm; each active tag has a unique ID which is bound
with one cheering stick 23, and after the tag receives
signals sent by the location base stations, display coor-
dinates of the cheering stick 23 with this ID are obtained
by calculation; and the signal sent by the same base sta-
tion may be synchronously received by tens of thousands
of cheering sticks 23.
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[0020] When the position coordinates of the cheering
sticks are acquired in S2, the cheering sticks receive lo-
cation beacons sent by the location base stations first,
and then the position coordinates of the cheering sticks
are calculated through a TDOA algorithm.

[0021] In this embodiment, the distances from the ac-
tive tags to the location base stations 21 can be deter-
mined by the location base stations 21 through a TDOA
measurement technology, and the location accuracy
reaches the centimeter level. Due to the fact that the width
of the seats in the auditorium 12 is about 45-55cm, that
is, the distance between the adjacent cheering sticks 23
is about 50cm, the cheering sticks 23 will not be located
to adjacent seats, and completely accurate location is
guaranteed.

[0022] In this embodiment, at least four location base
stations are used for TDOA location, namely hyperbolic
location. A difference between the distances from each
tag to every two base stations is measured, a hyperbola
is drawn according to the difference which is a constant,
and the coordinates of the tag are determined according
to an intersection point of all the hyperbolae.

[0023] When the position coordinates of the cheering
sticks are calculated according to the TDOA algorithm,
the cheering sticks receive a stadium seat mapping table
sent by the location base stations first, wherein the sta-
dium seat mapping table comprises position coordinates
of all the seats in the stadium and has a one-to-one cor-
responding relationship with the display coordinates; and
the position coordinates of the cheering sticks are calcu-
lated first, and then, the display coordinates of the cheer-
ing sticks are calculated according to the stadium seat
mapping table.

[0024] Referring to FIG 6, after the location base sta-
tions send UWB beacon signals to the cheering sticks,
a difference between the distances from each cheering
stick to every two base stations is obtained according to
a difference between the times when the cheering stick
23 receives the location beacons from these two base
stations, a hyperbola is drawn according to the difference
between the distances, and an intersection point of all
hyperbolas is a unique position of the cheering stick 23;
wherein, before the location base stations send the lo-
cation beacons, the times of the base stations are syn-
chronous. The UWB location technology is a mature lo-
cation technology, so the principle of the UWB location
technology is briefly introduced here. According to a dif-
ference t1 between the time when the cheering stick 23
with an ID a1 receives a location beacon sent by a first
base station and the time when the cheering stick 23 with
the ID a1 receives a location beacon sent by a second
base station, a difference d1 between the distance from
this cheering stick to the first base station and the dis-
tance from this cheering stick to the second base station
is obtained, and a first hyperbola with the first base station
as a first focal point and the second base station as a
second focal point is obtained using d1 as a distance
difference; A difference d2 between the distance from
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this cheering stick 23 to the first base station and the
distance from this cheering stick 23 to a third base station
is obtained according to a difference t2 between the time
when this cheering stick 23 receives the location beacon
sentby the first base station and the time when this cheer-
ing stick 23 receives a location beacon sent by the third
base station, and a second hyperbola with the first base
station as the first focal point and the third base station
as a second focal pointis obtained using d2 as a distance
difference; A difference d3 between the distance from
this cheering stick 23 to the first base station and the
distance from this cheering stick 23 to a fourth base sta-
tion is obtained according to a difference t3 between the
time when this cheering stick 23 receives the location
beacon sent by the first base station and the time when
this cheering stick 23 receives a location beacon sent by
the fourth base station, and a third hyperbola with the
first base station as the first focal point and the third base
station as a second focal point is obtained using d3 as a
distance difference; the three hyperbolas intersect at a
unique point which is the position where the cheering
stick 23 with the ID a1 is located; after the unique position
of this cheering stick 23 is determined, the positions of
the cheering stick 23 with the ID a1 with respect to the
base stations are obtained; and finally, the position co-
ordinates (x1, y1) of this cheering stick 23 with the ID a1
in a stadium map are obtained according to position co-
ordinates of the base stations.

[0025] In this embodiment, because the position coor-
dinate system is established with a corner or a special
point in the stadium map, which is drawn in advance, as
the origin of coordinates, the coordinates of the location
base stations 21 in the position coordinate system are
fixed, and the coordinates (x1, y1) of the cheering stick
23 with the ID a1 in the position coordinate system are
obtained after the unique positions of the cheering stick
23 with respect to the location base stations 21 are de-
termined. In this embodiment, the position coordinates
are calculated by a device inside the cheering stick 23.
[0026] In S2, when the position coordinates of the
cheering sticks 23 are converted into the display coordi-
nates in the cheering stick array formed by the cheering
sticks, a stadium seat mapping table sent by the location
base stations is received first, wherein the stadium seat
mapping table comprises position coordinates and a dis-
play coordinate mapping table; and the position coordi-
nates of the cheering sticks are converted into the cor-
responding display coordinates according to the map-
ping table.

[0027] In this embodiment, the position coordinates of
all seats have been drawn in the mapping table in ad-
vance and are combined to form an array, and each seat
corresponds to one cheering stick 23 at most after audi-
ence have their seat, so the array of the seats is the
cheering stick 23 array.

[0028] Referring to FIG 7-FIG 8, after the position co-
ordinates of each cheering stick 23 are obtained through
the base stations, it can be figured out that the cheering
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sticks 231D corresponding to the seats with the position
coordinates (x1,y1), (x2,y2), ..., and (xn, yn) are respec-
tively a1, a2, ..., and an. That is to say, the positions of
the cheering sticks with IDs a1, a2, ..., and an in the
cheering stick 23 array are determined after being meas-
ured by the location base stations 21. After the positions
of the cheering sticks with IDs a1, a2, ..., and an in the
cheering stick 23 array are determined, relative coordi-
nates of the cheering sticks 23 with IDs a1, a2, ..., and
an can be obtained according to the position coordinates
and a display coordinate mapping table. For example,
the display coordinates of the cheering stick 23 with the
position coordinates (x1, y1) are (It*, Jt*), and the ID of
the cheering stick 23 with the position coordinates (x1,
y1) is at, so it can be figured out that the display coordi-
nates of the cheering stick with the ID at are (It*, Jt*), and
the display coordinates indicate the position of the cheer-
ing stick 23 in the whole cheering stick 23 array. If the
whole cheering stick 23 array is regarded as a display
screen, the display coordinates indicate the position of
the cheering stick 23 with the ID at, as a pixel, in the
display screen. The IDs the cheering sticks on all the
seats can be obtained according to the display coordi-
nates of all the cheering sticks 23.

[0029] Afterthe IDs of the cheering sticks 23 on all the
seats are obtained, the cheering sticks 23 acquire ani-
mation data from the location base stations 21 and gen-
erate play sequences according to the display coordi-
nates. Wherein, the play sequences of the cheering
sticks are figured out from the animation data according
to the display coordinates of the cheering sticks and are
one-dimensional data varying with time. The light-emit-
ting state of the cheering sticks 23 is controlled according
to the play sequences, like the pixels emitting light in a
rule on the display screen, so that an overall animation
play effect is fulfilled.

[0030] In this embodiment, the cheering sticks receive
play time signals sent by the location base stations before
emitting light in order, and the play time signals are used
to control the cheering sticks to start to emit light at a
specific time. Wherein, the play time refers to the play
time of specific animation data included in information
sent by the base stations, and at this time, all the cheering
sticks synchronously play their play sequences figured
outfrom the same animation data. Thatis, allthe cheering
sticks start to emit light at the same time according to a
check signal.

[0031] Referringto FIG 9, if the acquired animation da-

ta is "ijEH > " the cheering sticks 23 for providing a
background color just need to emit white light all the time,
and the cheering sticks for forming the words need to
emit red light for one second and then emit blue light for
one second. The display coordinates of the cheering
sticks 23 for providing the background color are (Iw1*,
Jw1*), (Iw2* Jw2¥), ..., and (lwn*, Jwn*), the IDs of the
corresponding cheering sticks 23 are aw1, aw2, ..., and
awn respectively, the display coordinates of the cheering
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sticks 23 for forming the words are (Ir1*, Jr1*), (Ir2*, Jr2*),

...,and (Im*, Jrn*), the IDs of the corresponding cheering
sticks 23 are ar1, ar2, ..., and arw respectively, cheering
sticks 23 with the IDs aw1, aw2, ..., and awn emit white
light all the time, and the cheering sticks with the IDs ar1,
ar2, ..., and arw emit red light for one second and then
emit blue light for one second, so that the animation data

" ijEE " is played.

[0032] Theinvention further provides a method for con-
trolling cheering sticks 23 to emit light based on a UWB
location technology, comprising:

Location base stations 21 are set, and a wireless
local area network is generated by the location base
stations 21 to cover a target area;

The location base stations 21 send location beacons
to all the cheering sticks 23 synchronously, wherein
the location beacons are used to calculate position
coordinates of the cheering sticks 23;

The location base stations 21 send animation data
to the cheering sticks 23, wherein the animation data
is used to enable a cheering stick 23 array to emit
light to realize animation playing.

[0033] Inthis embodiment, when the location base sta-
tions are set, the number of the base stations is at least
four. At least one of the location base stations 21 is a
main location base station 211 which is in a communica-
tion connection with main control equipment 22, and the
other location base stations 21 are all in a communication
connection with main location base station 211. The main
location base station 211 receives animation data trans-
mitted from the main control equipment 22, such as a
piece of animation data "XXX team will prevail"; after the
animation data is transmitted from the main control equip-
ment 22 to the main location base station 211, the main
location base station 211 sends the animation data to
the other base stations through a broadcast channel, and
then the location base stations 21 transmit the animation
data to the cheering sticks 23.

[0034] In this embodiment, because the cheering
sticks 23 can receive signals sent by multiple location
base stations 21, the base stations send animation data
to the cheering sticks 23 respectively and sequentially;
the animation data sent by each base station has aniden-
tification number; and when the cheering sticks 23 re-
ceive the animation data sent by any one base station,
this cheering sticks 23 will no longer receive animation
data sent by other base stations.

[0035] Inthisembodiment, the main control equipment
22 is connected to the main location base station 211 in
a wired manner or a wireless manner, and the base sta-
tions communicate with each other; before the location
base stations 21 send the animation data to the cheering
sticks 23, and the main location base station 211 receives
animation data transmitted from the main control equip-
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ment 22 first and then transmits the animation data to
the other location base stations 21. For example, after
the animation data sent from the main control equipment
is transmitted to the main location base station 211, the
main location base station 211 transmits the animation
datato alocation base station 21 in direct communication
with the main location base station 211, then the location
base station 21 connected to the main location base sta-
tion 211 transmits the animation data to other location
base stations 21 connected thereto, and then the location
base stations 21 transmit the animation data to the cheer-
ing sticks 23 in sequence.

[0036] Inthis embodiment, after sending the animation
data to the cheering sticks, the location base stations
also send play time signals to the cheering sticks to con-
trol all the cheering sticks to emit light at the same time.
In this way, it is ensured that all the cheering sticks emit
light at the same time according to play sequences to
fulfill an overall display effect. If the cheering sticks start
to emit light at different times, the display effect will be
disordered even if the cheering sticks emitlight according
to the play sequences.

[0037] Referring to FIG 10, a system for controlling
cheering sticks 23 to emit light based on a UWB technol-
ogy, comprising:

Location base stations 21 comprising wireless de-
vices 213, the wireless devices 213 generating a
wireless local area network to cover a target area;
Each cheering stick 23 comprises a UWB device
231, a processing device 232 and a display device
233. After the UWB devices 231 are connected to
the wireless local area network generated by the
base stations, the processing devices 232 calculate
the positions of the cheering sticks 23 with respect
to the base stations to obtain position coordinates;
and then, the position coordinates of the cheering
sticks 23 are converted into display coordinates in a
cheering stick 23 array formed by the cheering sticks
23;

The UWB devices 231 acquire animation data from
the local base stations 21, and the processing de-
vices 232 control the display devices 233 to emit light
according to the animation data and the display co-
ordinates, so that animation play of the cheering stick
23 array is realized.

[0038] In this embodiment, at least four location base
stations 21 are set. Wherein, each location base station
21 comprises a first transmission device 212. At least
one of the location base stations 21 is a main location
base station 211, which comprises afirstreceiving device
214 and is in acommunication connection with main con-
trol equipment 22 through the first receiving device 214.
The other location base stations are in communication
with the main location base station 211 through the first
transmission devices 212.

[0039] In this embodiment, each cheering stick 23 fur-
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ther comprises a location tag. When the position coordi-
nates of each cheering stick 23 with respect to the base
stations are acquired, the UWB device 231 receives lo-
cation beacons fed back by the base stations to obtain
differences between the distances from the cheering
stick 23 to the location base stations 21, and the process-
ing devices 232 obtain fixed values of the position coor-
dinates according to the differences between the distanc-
es from the cheering stick 23 and the location base sta-
tions 21.

[0040] In this embodiment, when the processing de-
vices 23 convert the position coordinates into the display
coordinates in the cheering stick array formed by the
cheering sticks, the UWB devices receive a stadium seat
mapping table sent by the location base stations first,
wherein the position coordinates of the cheering sticks
are converted into the display coordinates according to
the stadium seat mapping table.

[0041] In this embodiment, after the UWB devices 231
acquire the animation data from the location base sta-
tions 21, the processing devices 232 generate play se-
quences according to the display coordinates of the
cheering sticks and the animation data, and the display
devices 233 emits light according to the play sequences.
Each display device 233 comprises red, green and blue
light beads for emitting light, and a control device for con-
trolling a light emitting ratio of the light beads. Light in
any color can be obtained by controlling the ratio of the
red, green and blue light beads. The display devices 233
control the light emitting color and the light emitting time
according to the play sequences.

[0042] Referring to FIG 4, the invention further pro-
vides a system for controlling cheering sticks 23 to emit
light based on a UWB location technology, comprising:

Location base stations 21 comprising wireless de-
vices 213, the wireless devices 213 generating a
wireless local area network to a target area;

The location base stations 21 send location beacons
to all the cheering sticks 23 synchronously through
the wireless local area network, and the location bea-
cons are used to calculate position coordinates of
the cheering sticks 23;

The location base stations 21 send animation data
to the cheering sticks 23 through the wireless devic-
es 213, and the animation data is used to enable all
the cheering sticks 23 to emit light to realize an over-
all play effect.

[0043] In this embodiment, at least four location base
stations 21 are set. Each location base station 21 com-
prises a first transmission device. At least one of the lo-
cation base stations 21 is a main location base station
211, which comprises a first receiving device 214 and is
in a communication connection with main control equip-
ment 22 through the first receiving device 214. The other
location base stations are in communication with the
main location base station 211 through the first transmis-
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sion devices 212. Wherein, before the location base sta-
tions 21 send the animation data to the cheering sticks
23, the first transmission device 212 of the main location
base station 211 receives the animation data transmitted
by main control equipment 22 first, and then transmits
the animation data to the first transmission devices 212
of the other location base stations 21.

[0044] The invention has the following advantages:

1. The display coordinates of the cheering sticks with
all IDs in the cheering stick array are obtained
through the UWB location technology, and then the
play sequences of the cheering sticks are obtained
according to the animation data and the display co-
ordinates, so that the cheering sticks emit light in a
specific rule to fulfill an overall animation play effect,
thus further igniting the atmosphere of a concert or
a match.

2. Audience can sit on any seats after getting the
cheering sticks, and the seats do not need to be num-
bered.

[0045] The embodiments disclosed above are merely
several specific embodiments of the invention, and are
not intend to limit the invention. All variations obtained
by any skilled in the art should fall within the protection
scope of the invention.

Claims

1. A method performed by a plurality of cheering sticks
for controlling the cheering sticks (23) to emit light
based on a UWB location technology, comprising:

location base stations (21) being set, and gen-
erating a wireless local area network by the lo-
cation base stations (21) to cover a target area;
after cheering sticks (23) are connected to the
wireless local area network generated by the
base stations, the cheering sticks (23) acquiring
beacons from the location base stations (21),
and the cheering sticks (23) calculating posi-
tions of the cheering sticks (23) to obtain position
coordinates; and the cheering sticks (23) calcu-
lating display coordinates in a cheering stick ar-
ray according to the position coordinates of the
cheering sticks (23) and a stadium seat mapping
table obtained from the base stations, which sta-
dium seat mapping table is a representation of
the target area covered by the wireless local ar-
ea network generated by the location base sta-
tions (21) ; and

acquiring animation data from the location base
stations (21) by the cheering sticks (23), the
cheering sticks (23) calculating play sequences
of the cheering sticks (23) according to the an-
imation data and the display coordinates, and
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the cheering sticks (23) playing the play se-
quences synchronously to realize animation
play of the cheering stick array;

wherein the cheering sticks (23) receive location
beacons sent by the location base stations (21)
first, and then the position coordinates of the
cheering sticks (23) are calculated through a
TDOA algorithm by the cheering sticks (23);
wherein when the position coordinates of the
cheering sticks (23) are calculated through the
TDOA algorithm, the stadium seat mapping ta-
ble sent by the location base stations (21) is re-
ceived by the cheering sticks (23) first; wherein
the stadium seat mapping table comprises a
one-to-one corresponding relationship between
position coordinates of all seats in a stadium and
the display coordinates of the cheering sticks
(23); and the position coordinates of the cheer-
ing sticks (23) are calculated first, and then the
display coordinates of the cheering sticks (23)
are obtained according to the position coordi-
nates and the mapping table by the cheering
sticks (23);

wherein at least four location base stations (21)
are used for TDOA location, namely hyperbolic
location, a difference between the distances
from each cheering stick (23) to every two loca-
tion base stations (21) is measured by the cheer-
ing sticks (23), a hyperbola is drawn according
to the difference which is a constant, and the
coordinate of the cheering stick (23) are deter-
mined by the cheering sticks (23) according to
an intersection point of all the hyperbolae, and
the intersection point of all hyperbolae is a
unique position of the cheering stick (23).

The method for controlling cheering sticks (23) to
emit light based on a UWB location technology ac-
cording to Claim 1, wherein when the position coor-
dinates of the cheering sticks (23) are converted to
the display coordinates in the cheering stick (23) ar-
ray formed by the cheering sticks (23), the stadium
seat mapping table sent by the location base stations
(21) is received first; wherein the stadium seat map-
ping table comprises a one-to-one corresponding re-
lationship between position coordinates of all seats
inastadium and the display coordinates of the cheer-
ing sticks (23), and the position coordinates of the
cheering sticks (23) are converted into the corre-
sponding display coordinates according to the map-
ping table.

The method for controlling cheering sticks (23) to
emit light based on a UWB location technology ac-
cording to Claim 1, wherein after the cheering sticks
(23) acquire the animation data from the location
base stations (21), the play sequences of the cheer-
ing sticks (23) are calculated according to the display
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coordinates of the cheering sticks (23), and the
cheering sticks (23) emit light in order according to
the play sequences.

The method for controlling cheering sticks (23) to
emit light based on a UWB location technology ac-
cording to Claim 3, wherein the cheering sticks (23)
receive play time signals sent by the location base
stations (21) before emitting light in order, and the
play time signals are used to control the cheering
sticks (23) to start to emit light at a specific time.

A method performed by a plurality of base stations
for controlling a plurality of cheering sticks (23) to
emit light based on a UWB location technology, com-
prising:

the location base stations (21) being set, and
generating a wireless local area network by the
location base stations (21) to cover atargetarea;
sending, by the location base stations (21), lo-
cation beacons to all cheering sticks (23), the
location beacons being used to calculate posi-
tion coordinates of the cheering sticks (23) by
the cheering sticks (23); and

sending, by the location base stations (21), an-
imation data to the cheering sticks (23), the an-
imation data being used by the cheering sticks
(23) to enable a cheering stick array to emit light
to realize animation play,

wherein the cheering sticks (23) receive location
beacons sent by the location base stations (21)
first, and then the position coordinates of the
cheering sticks (23) are calculated through a
TDOA algorithm by the cheering sticks (23);
wherein when the position coordinates of the
cheering sticks (23) are calculated through the
TDOA algorithm, a stadium seat mapping table
sent by the location base stations (21) is re-
ceived by the cheering sticks (23) first, which
stadium seat mapping table is a representation
of the target area covered by the wireless local
area network generated by the location base
stations (21) ; wherein the stadium seat map-
ping table comprises a one-to-one correspond-
ing relationship between position coordinates of
all seats in a stadium and the display coordi-
nates of the cheering sticks (23); and the posi-
tion coordinates of the cheering sticks (23) are
calculated first, and then the display coordinates
of the cheering sticks (23) are obtained accord-
ing to the position coordinates and the mapping
table by the cheering sticks (23);

wherein at least four location base stations (21)
are used for TDOA location, namely hyperbolic
location, a difference between the distances
from each cheering stick (23) to every two loca-
tion base stations (21) is measured by the cheer-
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ing sticks (23), a hyperbola is drawn according
to the difference which is a constant, and the
coordinate of the cheering stick (23) are deter-
mined by the cheering sticks (23) according to
an intersection point of all the hyperbolae, and
the intersection point of all hyperbolas is a
unique position of the cheering stick (23).

The method for controlling cheering sticks (23) to
emit light based on a UWB location technology ac-
cording to Claim 5, wherein when the location base
stations (21) are set, the number of the location base
stations (21) is at least four.

The method for controlling cheering sticks (23) to
emit light based on a UWB location technology ac-
cording to Claim 5, wherein the location base sta-
tions (21) also send a stadium seat mapping table
to the cheering sticks (23) when sending the location
beacons to all the cheering sticks (23), wherein the
stadium seat mapping table comprises position co-
ordinates and a display coordinate mapping table.

The method for controlling cheering sticks (23) to
emit light based on a UWB location technology ac-
cording to Claim 6, wherein the location base sta-
tions (21) also send play time signals to the cheering
sticks (23) after sending the animation data to the
cheering sticks (23), and the play time signals are
used to control the cheering sticks (23) to start to
emit light at a specific time.

The method for controlling cheering sticks (23) to
emit light based on a UWB location technology ac-
cording to Claim 8, wherein at least one of the loca-
tion base stations (21) is a main location base station
(211) which is in a communication connection with
main control equipment (22), and the other location
base stations (21) are all in a communication con-
nection with the main location base station (211);
when the location base stations (21) send signals to
the cheering sticks (23), the main location base sta-
tion (211) receives a signal from the main control
equipment (22) first and transmits the signal to the
other location base stations (21), and then the main
location base station (211) or/and the location base
stations (21) transmit the signal to the cheering sticks
(23).

Patentanspriiche

1.

Ein von einer Vielzahl von Anfeuerungsstaben aus-
gefihrtes Verfahren zur Steuerung der Anfeue-
rungsstabe (23), um Licht basierend auf einer UWB-
Ortungstechnologie auszusenden, umfassend:

Dass Standortbasisstationen (21) eingerichtet
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werden und ein drahtloses lokales Netzwerk
durch die Standortbasisstationen (21) zur Ab-
deckung eines Zielbereichs erzeugt wird;
nachdem die Anfeuerungsstabe (23) mit dem
von den Basisstationen erzeugten drahtlosen
lokalen Netzwerk verbunden wurden, werden
Beacons von den Standortbasisstationen (21)
von der Anfeuerungsstabe (23) empfangen und
Positionen der Anfeuerungsstabe (23) von der
Anfeuerungsstabe (23) berechnet, um Positi-
onskoordinaten zu erhalten; und Anzeigekoor-
dinaten werden von der Anfeuerungsstabe (23)
in einer Anfeuerungsstabanordnung entspre-
chend den Positionskoordinaten der Anfeue-
rungsstabe (23) und einer von den Basisstatio-
nen erhaltenen Stadionsitzzuordnungstabelle
berechnet, wobei die Stadionsitzzuordnungsta-
belle eine Darstellung des Zielbereichs ist, der
von dem von den Standortbasisstationen (21)
erzeugten drahtlosen lokalen Netzwerk abge-
deckt wird; und

Animationsdaten von den Standortbasisstatio-
nen (21) werden durch die Anfeuerungsstabe
(23) erfasst, Wiedergabesequenzen der Anfeu-
erungsstdbe (23) werden durch die Anfeue-
rungsstabe (23) entsprechend den Animations-
daten und den Anzeigekoordinaten berechnet,
und synchrones Abspielen der Wiedergabese-
quenzen werden durch die Anfeuerungsstabe
(23) spielt, um eine Animationswiedergabe der
Anfeuerungsstabanordnung zu realisieren;
wobei die von den Standortbasisstationen (21)
gesendeten Standortbeacons zuerst von der
Anfeuerungsstabe (23) empfangen werden und
dann die Positionskoordinaten der Anfeue-
rungsstabe (23) durch einen TDOA-Algorithmus
von den Anfeuerungsstaben (23) berechnet
werden;

wobei, wenn die Positionskoordinaten der An-
feuerungsstabe (23) durch den TDOA-Algorith-
mus berechnet werden, die von den Standort-
basisstationen (21) gesendete Stadionsitzzu-
ordnungstabelle zuerst von den Anfeuerungs-
stéaben (23) empfangen wird, wobei eine Eins-
zu-eins-entsprechende Beziehung zwischen
den Positionskoordinaten aller Sitze in einem
Stadion und den Anzeigekoordinaten der Anfeu-
erungsstabe (23) in der Stadionsitzzuordnung-
stabelle umfasst wird; und die Positionskoordi-
naten der Anfeuerungsstabe (23) werden zuerst
berechnet und dann werden die Anzeigekoordi-
naten der Anfeuerungsstabe (23) anhand der
Positionskoordinaten und der Zuordnungstabel-
le durch die Anfeuerungsstabe (23) ermittelt;
wobei mindestens vier Standortbasisstationen
(21) fur die TDOA-Station, namlich die hyperbo-
lische Station, verwendet werden, wird eine Dif-
ferenz zwischen den Entfernungen von jedem
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Anfeuerungsstab (23) zu jeweils zwei Standort-
basisstationen (21) durch die Anfeuerungssta-
be (23) gemessen und eine Hyperbel entspre-
chend der Differenz gezeichnet, die eine Kon-
stante ist, und die Koordinaten des Anfeue-
rungsstabs (23) werden durch die Anfeuerungs-
stébe (23) gemal einem Schnittpunkt aller Hy-
perbeln und dem Schnittpunkt aller Hyperbeln
bestimmt, und der Schnittpunkt aller Hyperbeln
ist eine eindeutige Position des Anfeuerungs-
stabs (23).

Das Verfahren zur Steuerung von Anfeuerungssta-
ben (23) zum Aussenden von Licht auf der Grund-
lage einer UWB-Ortungstechnologie nach Anspruch
1, wobei, wenn die Positionskoordinaten der Anfeu-
erungsstabe (23) in die Anzeigekoordinaten in der
Anordnung der Anfeuerungsstabe (23), die durch die
Anfeuerungsstabe (23) gebildet wird, umgewandelt
werden, wird die von den Standortbasisstationen
(21) gesendete Stadionsitzzuordnungstabelle zu-
erst empfangen, wobei eine Eins-zu-eins-entspre-
chende Beziehung zwischen Positionskoordinaten
aller Sitze in einem Stadion und den Anzeigekoor-
dinaten der Anfeuerungsstabe (23) wird von er Sta-
dionsitzzuordnungstabelle umfasst, und die Anzei-
gekoordinaten der Anfeuerungsstabe (23) und die
Positionskoordinaten der Anfeuerungsstabe (23)
werden gemal der Zuordnungstabelle in die ent-
sprechenden Anzeigekoordinaten umgewandelt.

Das Verfahren zur Steuerung von Anfeuerungssta-
ben (23) zum Aussenden von Licht auf der Grund-
lage einer UWB-Ortungstechnologie nach Anspruch
1, wobei, nachdem die Animationsdaten von den
Standortbasisstationen (21) von der Anfeuerungs-
stébe (23) erfasst haben, die Wiedergabesequen-
zen der Anfeuerungsstabe (23) werden anhand der
Anzeigekoordinaten der Anfeuerungsstabe (23) be-
rechnet, und Licht wird durch die Anfeuerungsstabe
(23) in der Reihenfolge der Wiedergabesequenzen
Licht ausgestrahlt.

Das Verfahren zur Steuerung von Anfeuerungssta-
ben (23) zum Aussenden von Licht auf der Grund-
lage einer UWB-Ortungstechnologie nach Anspruch
3, wobei die von den Standortbasisstationen (21) ge-
sendete Spielzeitsignale von der Anfeuerungsstabe
(23) empfangen werden, bevor der Reihe nach Licht
von ihr ausgesendet wird, und mithilfe der Spielzeit-
signale werden die Anfeuerungsstabe (23) so ge-
steuert, dass sie zu einem bestimmten Zeitpunkt mit
dem Leuchten beginnen.

Einvoneiner Vielzahl von Basisstationen ausgefuhr-
tes Verfahren zur Steuerung einer Vielzahl von An-
feuerungsstaben (23), um Licht basierend auf einer
UWB-Ortungstechnologie auszusenden, umfas-
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send:

Die Standortbasisstationen (21) eingerichtet
werden und ein drahtloses lokales Netzwerk
durch die Standortbasisstationen (21) zum Ab-
decken eines Zielbereichs erzeugt wird;
Standortbeacons durch die Standortbasisstati-
onen (21) an alle Anfeuerungsstabe (23) gesen-
det werden, wobei die Standortbeacons von den
Anfeuerungsstaben (23) zum Berechnen der
Positionskoordinaten der Anfeuerungsstabe
(23) verwendet werden; und

Animationsdaten durch die Standortbasisstati-
onen (21) an die Anfeuerungsstabe (23) gesen-
det werden, wobei die Animationsdaten von den
Anfeuerungsstaben (23) verwendet werden, um
eine Anfeuerungsstabanordnung zu befahigen,
Licht auszusenden, um ein Animationsspiel zu
realisieren,

wobei die Anfeuerungsstabe (23) zuerst von
den Standortbasisstationen (21) gesendete
Standortbeacons empfangen und dann die Po-
sitionskoordinaten der Anfeuerungsstabe (23)
durch einen TDOA-Algorithmus von den Anfeu-
erungsstaben (23) berechnet werden;

wobei, wenn die Positionskoordinaten der An-
feuerungsstabe (23) durch den TDOA-Algorith-
mus berechnet werden, wird die von den Stand-
ortbasisstationen (21) gesendete Stadionsitz-
zuordnungstabelle zuerst von den Anfeue-
rungsstaben (23) empfangen, wobei die Stadi-
onsitzzuordnungstabelle eine Darstellung des
Zielbereichs ist, der von dem von den Standort-
basisstationen (21) generierten drahtlosen loka-
len Netzwerk abgedeckt wird; wobei eine Eins-
zu-eins-entsprechende Beziehung zwischen
den Positionskoordinaten aller Sitze in einem
Stadion und den Anzeigekoordinaten der Anfeu-
erungsstabe (23) in der Stadionsitzzuordnung-
stabelle umfasst wird; und die Positionskoordi-
naten der Anfeuerungsstabe (23) werden zuerst
berechnet und dann werden die Anzeigekoordi-
naten der Anfeuerungsstabe (23) anhand der
Positionskoordinaten und der Zuordnungstabel-
le durch die Anfeuerungsstabe (23) ermittelt;
wobei mindestens vier Standortbasisstationen
(21) fur die TDOA-Station, namlich die hyperbo-
lische Station, verwendet werden, wird eine Dif-
ferenz zwischen den Entfernungen von jeden
Anfeuerungsstaben (23) zu jeweils zwei Stand-
ortbasisstationen (21) durch die Anfeuerungs-
stébe (23) gemessen und eine Hyperbel ent-
sprechend der Differenz gezeichnet, die eine
Konstante ist, und die Koordinaten des Anfeu-
erungsstabs (23) werden durch die Anfeue-
rungsstabe (23) gemaR einem Schnittpunkt aller
Hyperbeln und dem Schnittpunkt aller Hyper-
beln bestimmt, und der Schnittpunkt aller Hy-
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perbeln ist eine eindeutige Position des Anfeu-
erungsstabs (23).

Das Verfahren zur Steuerung von Anfeuerungssta-
ben (23) zum Aussenden von Licht auf der Grund-
lage einer UWB-Ortungstechnologie nach Anspruch
5, wobei, wenn die Standortbasisstationen (21) ein-
gestellt sind, die Anzahl der Standortbasisstationen
(21) mindestens vier betragt.

Das Verfahren zur Steuerung von Anfeuerungssta-
ben (23) zum Aussenden von Licht auf der Grund-
lage einer UWB-Ortungstechnologie nach Anspruch
5, wobei beim Senden der Standortbeacons an alle
Anfeuerungsstabe (23) auch eine Stadionsitzzuord-
nungstabelle an die Anfeuerungsstabe (23) von den
Standortbasisstationen (21) gesendet wird, wobei
Positionskoordinaten und eine Anzeigekoordinaten-
zuordnungstabelle von der Stadionsitzzuordnung-
stabelle umfasst werden.

Das Verfahren zur Steuerung von Anfeuerungssta-
ben (23) zum Aussenden von Licht auf der Grund-
lage einer UWB-Ortungstechnologie nach Anspruch
6, wobei nach dem Senden der Animationsdaten an
die Anfeuerungsstabe (23) auch Spielzeitsignale
von den Standortbasisstationen (21) an diese An-
feuerungsstdbe (23) gesendet werden, und die
Spielzeitsignale werden verwendet, um die Anfeue-
rungsstabe (23) so zu steuern, dass sie zu einem
bestimmten Zeitpunkt beginnen, Licht auszusen-
den.

Das Verfahren zur Steuerung von Anfeuerungssta-
ben (23) zum Aussenden von Licht auf der Grund-
lage einer UWB-Ortungstechnologie nach Anspruch
8, wobei mindestens eine der Standortbasisstatio-
nen (21) eine Hauptstandortbasisstation (211) ist,
die in einer Kommunikationsverbindung mit der
Hauptsteuerausriistung (22) steht, und die anderen
Standortbasisstationen (21) alle in einer Kommuni-
kationsverbindung mit der Hauptstandortbasisstati-
on (211) stehen; wenn Signale von den Standortba-
sisstationen (21) an die Anfeuerungsstabe (23) ge-
sendet werden, wird zuerst ein Signal von der Haupt-
steuerausriistung (22) von der Hauptstandortbasis-
station (211) empfangen und das Signal wird an die
anderen Standortbasisstationen (21) tbertragt, und
dann wird das Signal von der Hauptstandortbasis-
station (211) und/oder von den Standortbasisstatio-
nen (21) an die Anfeuerungsstabe (23) Ubertragt.

Revendications

Un procédé réalisé par une pluralité de batons d’ac-
clamation pour commander les batons d’acclama-
tion (23) pour émettre d’'une lumiére sur une base
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d'une technologie de localisation UWB,

comprenant :

des stations de base de localisation (21) sont
définies et générent un réseau local sans fil par
les stations de base de localisation (21) pour
couvrir une zone cible ;

apres que des batons d’acclamation (23) sont
connectés au réseau local sans fil généré par
les stations de base, les batons d’acclamation
(23) acquiérent des balises a partir des stations
de base de localisation (21), et les batons d’ac-
clamation (23) calculent les positions des ba-
tons d’acclamation (23) pour obtenir des coor-
données de position ; et les batons d’acclama-
tion (23) calculent les coordonnées d’affichage
dans un réseau de batons d’acclamation en
fonction des coordonnées de position des ba-
tons d’acclamation (23) et d’'une table de carto-
graphie des siéges de stade obtenue a partir
des stations de base, laquelle table de cartogra-
phie des sieges de stade est une représentation
delacible zone couverte parle réseaulocal sans
fil généré par les stations de base de localisation
(21); et

les batons d’acclamation (23) acquierent des
données d’animation provenant des stations de
base de localisation (21) par les batons d’accla-
mation (23), les batons d’acclamation (23) cal-
culant des séquences de jeu des batons d’ac-
clamation (23) selon les données d’animation et
des coordonnées d’affichage, etles batons d’ac-
clamation (23) lire les séquences de jeu de ma-
niére synchrone pour réaliser un jeu d’animation
du réseau de batons d’acclamation ;

dans lequel les batons d’acclamation (23) recoi-
vent d’abord des balises de localisation en-
voyées par les stations de base de localisation
(21), et puis les coordonnées de position des
batons d’acclamation (23) sont calculées au
moyen d’un algorithme TDOA par les batons
d’acclamation (23) ;

dans lequellorsque les coordonnées de position
des batons d’acclamation (23) sont calculées
par l'intermédiaire de I'algorithme TDOA, la ta-
ble de cartographie des siéges de stade en-
voyée par les stations de base de localisation
(21) est regue par les batons d’acclamation (23)
en premier ; dans lequel la table de cartographie
des siéges de stade comprend une relation de
correspondance biunivoque entre les coordon-
nées de position de tous les sieges dans un sta-
de et les coordonnées d’affichage des batons
d’acclamation (23) ; et les coordonnées de po-
sition des batons d’acclamation (23) sont calcu-
lées en premier, et puis les coordonnées d’affi-
chage des batons d’acclamation (23) sont obte-
nues en fonction des coordonnées de position
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2.

et de la table de cartographie par les batons
d’acclamation (23) ;

dans lequel au moins quatre stations de base
de localisation (21) sont utilisées pour la locali-
sation TDOA, a savoir la localisation hyperboli-
que, une différence entre les distances de cha-
que baton d’acclamation (23) jusqu’a deux sta-
tions de base de localisation (21) est mesurée
par les batons d’acclamation (23), une hyperbo-
le est dessinée en fonction de la différence qui
est une constante, et les coordonnées du baton
d’acclamation (23) sont déterminées par les ba-
tons d’acclamation (23) en fonction d’un point
d’intersection de toutes les hyperboles, et du
point d’intersection de toutes les hyperboles est
une position unique du baton d’acclamation
(23).

Le procédé de commande de batons d’acclamation
(23) pour émettre de la lumiére sur la base de la
technologie de localisation UWB selon la revendica-
tion 1, dans lequel, lorsque les coordonnées de po-
sition des batons d’acclamation (23) sont converties
en coordonnées d’affichage dans le réseau de ba-
tons d’acclamation (23) formé grace aux batons
d’acclamation (23), la table de cartographie des sie-
ges du stade envoyée par les stations de base de
localisation (21) est regue en premier ; dans lequel
la table de cartographie des sieges de stade com-
prend une relation de correspondance biunivoque
entre les coordonnées de position de tous les sieéges
dans un stade et les coordonnées d’affichage des
batons d’acclamation (23), et les coordonnées de
position des batons d’acclamation (23) sont conver-
ties en les coordonnées d’affichage correspondan-
tes selon la table de mappage.

Le procédé de commande de batons d’acclamation
(23) pour émettre de la lumiére sur la base de la
technologie de localisation UWB selon la revendica-
tion 1, dans lequel aprés que les batons d’acclama-
tion (23) ont acquis les données d’animation prove-
nant des stations de base de localisation (21), les
séquences de lecture du baton d’acclamation (23)
sont calculés aux coordonnées d’affichage des ba-
tons d’acclamation (23), et les batons d’acclamation
(23) émettent de la lumiere dans I'ordre en fonction
des séquences de jeu.

Le procédé de commande de batons d’acclamation
(23) pour émettre de la lumiére sur la base de la
technologie de localisation UWB selon la revendica-
tion 3, dans lequel les batons d’acclamation (23) re-
coivent des signaux de temps de jeu envoyés par
les stations de base de localisation (21) avant
d’émettre de la lumiere dans I'ordre, et les signaux
de temps de jeu sont utilisés pour commander aux
batons d’acclamation (23) de commencer a émettre
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de la lumiére a un moment spécifique.

Un procédé réalisé par une pluralité de stations de
base pour commander une pluralité de batons d’ac-
clamation (23) pour émettre d’'une lumiére sur une
base d'une technologie de Ilocalisation UWB,
comprenant :

des stations de base de localisation (21) sont
définies et générent un réseau local sans fil par
les stations de base de localisation (21) pour
couvrir une zone cible ;

envoyer, par les stations de base de localisation
(21), des balises de localisation a tous les ba-
tons d’acclamation (23), les balises de localisa-
tion étant utilisées pour calculer les coordon-
nées de position des batons d’acclamation (23)
par les batons d’acclamation (23) ; et

envoyer, par les stations de base de localisation
(21), des données d’animation aux batons d’ac-
clamation (23), les données d’animation étant
utilisées par les batons d’acclamation (23) pour
permettre a un réseau de batons d’acclamation
d’émettre delalumiére pour réaliserun jeu d’ani-
mation,

dans lequel les batons d’acclamation (23) recoi-
vent d’abord des balises de localisation en-
voyées par les stations de base de localisation
(21), et puis les coordonnées de position des
batons d’acclamation (23) sont calculées au
moyen d’un algorithme TDOA par les batons
d’acclamation (23) ;

dans lequel, lorsque les coordonnées de posi-
tion des batons d’acclamation (23) sont calcu-
Iées au moyen de I'algorithme TDOA, une table
de cartographie des sieéges de stade envoyée
par les stations de base de localisation (21) est
regue en premier par les batons d’acclamation
(23), laquelle table de cartographie des sieges
de stade est une représentation de la zone cible
couverte par le réseau local sans fil généré par
les stations de base de localisation (21) ; dans
lequel la table de cartographie des sieges de
stade comprend une relation de correspondan-
ce biunivoque entre les coordonnées de position
de tous les sieges dans un stade et les coordon-
nées d’affichage des batons d’acclamation
(23) ; etles coordonnées de position des batons
d’acclamation (23) sont calculées en premier,
et puis les coordonnées d’affichage des batons
d’acclamation (23) sont obtenues en fonction
des coordonnées de position et de la table de
cartographie par les batons d’acclamation (23) ;
dans lequel au moins quatre stations de base
de localisation (21) sont utilisées pour la locali-
sation TDOA, a savoir la localisation hyperboli-
que, une différence entre les distances de cha-
que baton d’acclamation (23) jusqu’a deux sta-
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tions de base de localisation (21) est mesurée
par les batons d’acclamation (23), une hyperbo-
le est dessinée en fonction de la différence qui
est une constante, et les coordonnées du baton
d’acclamation (23) sont déterminées par les ba-
tons d’acclamation (23) en fonction d’un point
d’intersection de toutes les hyperboles, et du
point d’intersection de toutes les hyperboles est
une position unique du baton d’acclamation
(23).

Le procédé de commande de batons d’acclamation
(23) pour émettre de la lumiére sur la base de la
technologie de localisation UWB selon la revendica-
tion 5, dans lequel lorsque les stations de base de
localisation (21) sont définies, le nombre de stations
de base de localisation (21) est d’au moins quatre.

Le procédé de commande de batons d’acclamation
(23) pour émettre de la lumiére sur la base de la
technologie de localisation UWB selon la revendica-
tion 5, dans lequel les stations de base de localisa-
tion (21) envoient également une table de cartogra-
phie des siéges de stade aux batons d’acclamation
(23) lors de I'envoi des balises de localisation a tous
les batons d’acclamation (23), la table de cartogra-
phie des sieges du stade comprenant des coordon-
nées de position et une table de cartographie des
coordonnées d’affichage.

Le procédé de commande de batons d’acclamation
(23) pour émettre de la lumiére sur la base de la
technologie de localisation UWB selon la revendica-
tion 6, dans lequel les stations de base de localisa-
tion (21) envoient également des signaux de temps
de jeu aux batons d’acclamation (23) apres avoir en-
voyé les données d’animation au des batons d’ac-
clamation (23), et les signaux de temps de jeu sont
utilisés pour commander les batons d’acclamation
(23) afin qu’ils commencent a émettre de la lumiére
a un moment spécifique.

Le procédé de commande de batons d’acclamation
(23) pour émettre de la lumiére sur la base de la
technologie de localisation UWB selon la revendica-
tion 8, dans lequel au moins une des stations de
base de localisation (21) est une station de base de
localisation principale (211) qui est dans une con-
nexion de communication avec I'équipement de
commande principal (22), et les autres stations de
base de localisation (21) sont toutes en connexion
de communication avec la station de base de loca-
lisation principale (211) ;lorsque les stations de base
de localisation (21) envoient des signaux aux batons
d’acclamation (23), la station de base de localisation
principale (211) recgoit d’abord un signal de I'’équipe-
ment de commande principal (22) et transmet le si-
gnal aux autres stations de base de localisation (21),
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puis la station de base de localisation principale
(211) oulet les stations de base de localisation (21)
transmettent le signal aux batons d’acclamation
(23).
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local area network by the location base stations to

cover a target area

/
After cheering sticks are connected to the wireless local area network

generated by the base stations, acquire beacons from the location base
stations, and calculate positions of the cheering sticks to obtain position
coordinates; and calculate display coordinates in a cheering stick array
according to the position coordinates of the cheering sticks and a stadium

seat mapping table obtained from the base stations

/

Set location base stations, and generate a wireless /

S1

S2

Acquire animation data from the location base stations by the cheering sticks
calculate play sequences of the cheering sticks according to the animation
data and the display coordinates, and play the play sequences synchronously
to realize animation play of the cheering stick array

/5
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